Regulatory sequences clustered at the 5' end of the first intron of the human thymidylate synthase gene function in cooperation with the promoter region.
A human thymidylate synthase (TS) minigene containing 5'- and 3'-flanking sequences, all the exons, and only intron 1 showed a normal frequency of stable transformation when transfected into TS-negative mutant cells, whereas minigenes in which intron 1 was replaced by intron 2 or deleted in the above construct showed only a few percent of the above frequency. Introduction of intron 1 into the above intronless or intron 2 minigene restored the transforming activities regardless of its position and orientation. Deletion analysis revealed two positive and one negative regulatory sequences in the 5' end of intron 1, each of which seemed to bind specific proteins as shown by gel shift analysis. Intron 1 also stimulated expression of a TS promoter-CAT gene construct but not that of an SV40 promoter-CAT gene construct. These results indicate that the multiple regulatory sequences clustered in intron 1 stimulate TS gene expression in concert with the 5'-flanking sequences.